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SLIDING GEAR DRIVE 

BACKGROUND OF THE INVENTION 

The present Invention is directed to a sliding gear drive 
With a ?rst sliding element in connection With a motor and 
a second sliding element, engaged by a variable load, and in 
engagement With the ?rst sliding element by a Wedge 
shaped transmission connection. 

Sliding gear drives are generally used Where, for spatial or 
other functional reasons, a direct and linear force ?oW 
de?ection is desired. In addition, sliding gear drives offer the 
capability of a path reduction/poWer ratio, and in particular 
the advantage of being able to interrupt the gear connection 
after a shifting motion and locking of the driven sliding 
element, for example, in conjunction With a step function, 
the driving sliding element can be returned to its starting 
position. 
As an example, a data card unit represents a typical 

application case. In a data card unit, a data card carrier, in a 
read/Write position of the data card, must be shifted against 
the action of a spring into a removal position When the data 
card is to be removed. In this position, a locking of the data 
card carrier takes place. When inserting a data card in such 
an arrangement, the data card carrier is unlocked and dis 
placed my means of a spring into the read/Write position. 
Accordingly, in the read/Write position, it lies against a stop 
under the action of the spring. 

If, for example, the data card unit is used in a commercial 
vehicle, then it is necessary, to insure exact positioning or 
contacting of an inserted data card and to exclude the risk of 
positional changes due to operationally induced vibrations, 
that the data card carrier must be under a relatively large 
contacting pressure in the read/Write position. As a result, 
the motor, moving the data carrier by means of the sliding 
gear drive, is acted upon by a relatively large initial load and 
by an additional transporting load, Which increases With the 
shifting of the data card carrier. Further, the data card is to 
be removed in a relatively short time Whereby an appropri 
ately poWerful motor must be used. The high costs resulting 
from such an arrangement are not acceptable, especially if it 
is located in the instrument area of a vehicle. This means that 
motors, suitable With respect to torque, cannot be used. In 
addition, as a result of various voltage drops, the full voltage 
of the vehicle battery is not available and the current 
consumption is limited for safety reasons as Well as legal 
provisions. 

Of course, the torque required by the motor can be 
reduced oWing to the fact that a high transmission reduction 
is provided betWeen the motor and the driving sliding 
element and/or that the Wedge angle of the sliding gear drive 
is constructed relatively ?at. In each of these cases, the 
Waiting time for removing data cards is unacceptable. 
Moreover, additional space is required and, due to the 
transmission expansion, the costs are increased. 

SUMMARY OF THE INVENTION 

Therefore, a primary object of the present invention is to 
gain a suf?ciently short actuation of the driven sliding 
element in geared connection and formed by a sliding gear 
drive and acted upon With a variable load even When the 
driving poWer is limited and to achieve the object at a cost 
Which can be justi?ed for continuous production. 

In accordance With the present invention, a Wedge gear 
connection is provided so that the motor is acted upon by a 
torque not proportional to the variable load. 
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2 
In a preferred embodiment of the Wedge gear connection, 

the Wedge surfaces of the sliding elements, interacting 
during transmission, have a curved con?guration in the 
sliding direction. 

Further advantageous developments of the invention are 
evident from the dependent claims. 
The advantage afforded by the invention is that a variable 

Wedge angle betWeen the sliding elements is particularly 
effected in that it can be accomplished Without any addi 
tional technical effort, that is, Without additional components 
and that only the basic or initial load has to be taken into 
consideration for the torque required to drive the motor. A 
suitable curved shape for the interacting Wedge surfaces, a 
torque compensation and optionally, a constant torque 
requirement for the driving motor can be created even in the 
case of loads Which do not increase linearly. Furthermore, 
the inventive arrangement can also be used for a case in 
Which a constant load to be moved at different speeds and 
torque, required by the driving motor, is to be kept essen 
tially constant. 
The various features of novelty Which characteriZe the 

invention are pointed out With particularity in the claims 
annexed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and 
speci?c objects attained by it use, references should be had 
to the draWings and description matter in Which there are 
illustrated and described preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic shoWing of the manner in Which the 
inventive sliding gear drive functions; 

FIG. 2 is a plan vieW of a data card unit With transporting 
means embodying the present invention With the data card 
unit in the read/Write mode; 

FIG. 3 is also a plan vieW of the data card unit and 
provided With cut-outs illustrating the data card unit in an 
input mode; 

FIG. 4 is a schematic shoWing another embodiment of the 
inventive sliding gear drive; 

DETAILED DESCRIPTION OF THE 
INVENTION 

As shoWn schematically in FIG. 1, a ?rst sliding element 
I, mounted for displacement in the directions of arroW X, is 
in Wedge gear engagement With a second sliding element 2 
displaceable in the directions of the arroW Y. Adriving force 
FA acts on the sliding element 1. Alifting force FH, resulting 
from the Wedge gear engagement betWeen the ?rst sliding 
element 1 and the second sliding element 2, acts counter to 
a path-dependent varying force FZ of a tension spring 
engaging the sliding element 2. An adjustment so that F A and 
With it the torque required by the motor remain essentially 
constant, is accomplished by constructing the Wedge sur 
faces 3, 4 of the sliding elements 1, 2 disposed in a gear 
connection, as curved surfaces. The ?rst and second sliding 
elements 1, 2 are ?at, panel shaped components in the 
simplest case, the curved surfaces can be formed as arcs of 
a circle. The lengths of the designated radii are R1 and R2 
and the positions of the respected middle points, Which are 
not shoWn, can be freely selected Within certain limits, but 
also optimiZed mathematically for the intended object of a 
variable torque relief of the driving motor. As shoWn in FIG. 
1, it is essential that the Wedge angle be variable and 
decreases from 45° in the starting position to 20° in the ?nal 
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or latched position of the driven component. In the embodi 
ment described as follows, the driven component represents 
a carriage in the form of a data carrier. 

In another embodiment, the ?rst sliding element 1 can be 
in engagement With the second sliding element 48 by a pin 

As shoWn in FIG. 2, a front Wall 5 of a housing, for 
example a tachograph, is shoWn in Which a data card unit 16 
is arranged. A side Wall 7 and a bottom 8 form a part of the 
housing. In the front Wall 5, usually containing at least 
different keys (one serves for producing a data card output 
signal) and a LC display are provided though not shoWn, 
because they are not essential to the invention. In the front 
Wall 5 a slot 9 is arranged serving as front access to the data 
card unit 6. The data card unit is formed of tWo side guide 
Walls 10, 11 fastened in a suitable manner or integrally 
molded directly to a printed circuit 4 of the unit, along With 
a carriage 13, displaceably supported in the side guide Wall 
10, 11, and constructed as a data card carrier. Further, FIG. 
2 illustrates a data card 14 provided With an arroW 15 
indicating the correct input position and input direction, as 
Well as a contact area 16. Acontact bank, assigned to the data 
card 15, is fastened on the printed circuit board 12, hoWever, 
it cannot be seen in the cut-out of the printed circuit board 
12 in FIG. 2. One end of a tension spring 18, effecting the 
transport of the carriage 13 into the read/Write position 
shoWn in FIG. 2 is ?xed at a stationary pin 17 or at another 
suitable element. In the illustrated position, a tab 19 inte 
grally molded to the carriage 13 and a slide 20, displaceably 
supported on the carriage 13 extend into the path of move 
ment of the sliding element 21 guided transversely of the 
carriage 13. The sliding element 21 supported in a suitable 
manner, has a gear tooth system 22 Which is connected to a 
driving motor by a transmission chain, not shoWn. TWo 
Wedge surfaces 23, 24 on the sliding element 21 have a 
curved con?guration. When the sliding element 21 is moved 
in the direction of the carriage 13, Wedge surfaces 25, 26 
integrally molded on the tab 19 and the slide 20, 
respectively, interact With the Wedge surface 23,24. Another 
tab 27 constructed symmetrically to the tab 19 on the 
carriage 13, enables the data card unit 6 to be installed in 
such a manner that the carriage 13 can be triggered from the 
opposite direction shoWn in FIG. 2. 

If the tilting point of the tilting over-center device is 
exceeded When placing a data card 14 in the direction of the 
arroW Q, the carriage 13 is unlocked under the action of the 
compression spring, at the same time the data card 14 is held 
at the side and, under the action of the compression spring, 
at the same time the data card 14 is held at the side and, 
under the action of the tension spring 18, one end of Which 
is supported by a small post 46 attached to the carriage, 
transport of the carriage 13 into the read/Write position takes 
place. In the reverse case, When the data cards 14 are 
removed, an operation must be triggered, for example, by 
actuating a key, and the sliding element 21 is shifted by the 
motor in the direction of the arroW T and, at the same time, 
the carriage With the Wedge surfaces 24, 26 entered into a 
sliding connection, is shifted into a position Where the 
?ngers 37, 38 are opposite the recesses 34. 35. Upon further 
transport of the sliding element 21, the Wedge surfaces 23, 
25 become drivingly connected With each other and, as a 
result the slide 20, With the carriage 13 stationary, is shifted 
up to the tilting point of the tilting over-centered device. 
Subsequently, a component of the compression spring 45 
and of the tension spring 42 conduct the slide 20 to a stop 
47 With the connecting link being arranged so that the ?ngers 
37, 38 and the recesses 34, 35 remain engaged. Advisable, 
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4 
the sliding element 21, as shoWn in FIG. 3, is moved With 
an over-lift to actuate a sWitch reversing the direction of 
movement of the driving motor. Accordingly, it is returned 
to the starting position, permitting the input of a data card 14 
and a shifting of the carriage into the read/Write position. 

In the operational position illustrated in FIG. 2, With the 
data card 14 in the read/Write position, the ?ngers 37, 38 
grasp the side of the data card 14 and hold the card at the 
opposite Wall of a holder 39 formed in the carriage 13 and 
assigned to the data cards 14. In this arrangement, the slides 
20,36 are formed at the carriage 13 With H-shaped prismatic 
guides and end ?ush With the surface 40 (FIG. 3) of the 
holder 39 in the carriage 13. Only a nose 41, formed on the 
slide 20, engages the holder Which has at its edge holding 
doWn devices arranged parallel to the surface 40, but not 
shoWn, When the carriage 13 is in the insertion/removing 
position With the ?ngers 37, 38 of the T-shaped slide 36 
disposed in Working connection With the recesses 34, 35. 
Accordingly, When data cards 14 are placed in the data card 
unit 6, the slide 20 is shifted by the nose 41 opposite to the 
action of a tension spring 42 and, at the same time, a tilting 
over-center device is triggered provided betWeen the slide 
20 and the slide 36 and provides tWo stable positions of the 
slides 20, 36. The tilting over-center device consists of a 
connecting link 43 formed in the slide 20 and provided With 
a tilting point, a pin 44 fastened at the slide 36 and in 
Working connection With the connecting link 43 along With 
a compression spring 45 Which on one hand engages the 
slide 36 and on the other supports the carriage 13. In this 
connection, it is noted that the force of the compression 
spring 45 is considerably greater than that of the tension 
spring 42. 

If the tilting point of the tilting over-center device is 
exceeded When placing a data card 14 in the direction of the 
arroW Q, the carriage 13 is unlocked under the action of the 
compression spring, at the same time the data card 14 is held 
at the side and, under the action of the compression spring, 
at the same time the data card 14 is held at the side and, 
under the action of the tension spring 18, one end of Which 
is supported by a small post 46 attached to the carriage, 
transport of the carriage 13 into the read/Write position takes 
place. In the reverse case, When the data cards 14 are 
removed, an operation must be triggered, for example, by 
actuating a key, and the sliding element 21 is shifted by the 
motor in the direction of the arroW T and, at the same time, 
the carriage With the Wedge surfaces 24, 26 entered into a 
sliding connection, is shifted into a position Where the 
?ngers 37, 38 are opposite the recesses 34, 35. Upon further 
transport of the sliding element 21, the Wedge surfaces 23, 
25 enter into a gear connection and as a result the slide 20, 
With the carriage 13 stationary, is shifted up to the tilting 
point of the tilting over-centered device. Subsequently, a 
component of the compression spring 45 and of the tension 
spring 42 conduct the slide 20 to a stop 47 With the 
connecting link being arranged so that the ?ngers 37, 38 and 
the recesses 34, 35 remain engaged. Advisably, the sliding 
element 21, as shoWn in FIG. 3, is moved With an over-lift 
to actuate a sWitch reversing the direction of movement of 
the driving motor. Accordingly, it is returned to the starting 
position, permitting the input of a data card 14 and a shifting 
of the carriage into the read/Write position. 
What is claimed as neW and desired to be protected by 

letters patent is set forth in the appended claims. 
What is claimed is: 
1. A sliding gear drive, comprising a ?rst sliding element 

(1) arranged to be connected to a drive motor; a second 
sliding element (2) arranged to be engaged by a variable load 
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and in engagement With said ?rst sliding element by a Wedge 
transmission connection, and said Wedge transmission con 
nection being arranged so that the drive motor is acted upon 
by a torque not proportional to the variable load; 

Wherein said ?rst and second sliding elements (12) are 
formed as ?at panel-shaped components, and each of 
said components has an end surface forming the Wedge 
transmission connection With the end surfaces having a 
curved form, and 

Wherein the ?rst driving sliding element (21) is stepped in 
a sliding direction, and the stepped end surface is 
shaped as an additional Wedge surface (23), and 
Wherein at least tWo separately mounted driven second 
sliding elements (13), (20) are provided. 

2. Asliding gear drive, as set forth in claim 1, Wherein one 
of the driven second sliding elements (13), (20) is formed as 
a carriage (13) for accommodating data cards (14), the other 
of said driven sliding elements is formed as a ?at slide (20) 
and is displaceably mounted on said carriage (13). 

3. A sliding gear drive, comprising a ?rst, driving sliding 
element (1) including means (22) for connecting the ?rst, 
driving sliding element (1) With a drive motor; a second, 
driven sliding element (2); means (18) for applying a 
variable load to the second, driven sliding element (2); and 
a Wedge transmission connection (3,4) for drivingly con 
necting the ?rst and second sliding elements and for apply 
ing to the drive motor a torque not proportional to the 
variable load applied to the second driven sliding element 
(2) 
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4. Asliding gear as set forth in claim 1, Wherein the Wedge 

transmission connection comprises interacting Wedge sur 
faces (3, 4) provided on the ?rst and second sliding elements 
(1, 2), respectively, and curved in a sliding direction. 

5. Asliding gear drive as set forth in claim 1, Wherein the 
Wedge transmission connection has a variable Wedge angle 
decreasing from about 45°, in a starting position of the ?rst 
and second sliding elements, to about 20° in a latched 
position of the ?rst and second sliding elements. 

6. Asliding gear drive, as set forth in claim 3, Wherein said 
?rst and second sliding elements (12) are formed as ?at 
panel-shaped components, and each of said components has 
an end surface forming the Wedge transmission connection 
With the end surfaces having a curved form. 

7. A sliding gear drive, as set forth in claim 3, Wherein 
each of said ?rst and second elements (12) has a Wedge 
surface (3), (4), forming the Wedge transmission connection 
With the Wedge surfaces forming an arc of a circle. 

8. A sliding gear drive, as set forth in claim 3, Wherein a 

pin (49) is provided on the second sliding element (48) for 
engaging a Wedge surface (3) of said ?rst sliding element (1) 
Which forms part of the Wedge transmission connection. 


